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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. having the epoxy value of CM mol/100 g — and (A) — the Lynn modified epoxy resin containing a structural 
unit derived in two epoxy groups from a **** polyepoxide compound and (B) Pirro phosphonic acid, and/or 
phosphonic acid half ester even if small per molecule. 

2. Lynn modified epoxy resin according to claim 1 whose phosphorus content is 0.5 to 13 % of the weight on the 
basis of resin. 

3. Lynn modified epoxy resin given in claim 1 ** whose epoxy value is 0.02-1 mol/100 g 2. 

4. Lynn modified epoxy resin of any one statement of claim 1-3 which averages to per molecule and has at least 
one epoxy group. 

5. Lynn modified epoxy resin of any one statement of claim 1-4 whose average molecular weight Mn of resin is 
200-5000. 

6. Lynn modified epoxy resin of any one statement of claim 1-5 whose average molecular weight Mn of 
constitutional unit (A) is 150-4000. 

7. Lynn modified epoxy resin of any one statement of claim 1-6 currently derived from poly epoxy compound in 
which constitutional unit (A) has 2-6 epoxy groups per molecule. 

8. Lynn modified epoxy resin of any of claims 1-7 derived from poly glycidyl ether to which constitutional unit (A) 
makes fundamental component hydrogenation products and/or novolac of polyhydric phenol and these phenols, 
or one statement. 

9. A structural unit (B) is formula (I). 

0 0 

I r'-p-o-p-r 1 <•> 

II 
i OH OH 

inside of [type, and R 1 — 1-10 carbon atoms — hydrocarbon residue of 1-6 is meant preferably. ] 

The Lynn modified epoxy resin of any one statement of claim 1-8 which comes out and is ******(ed) from Pirro 

phosphonic acid expressed. 

10. R 1 — 1-10 carbon atoms — desirable — alkyl of 1-6, aryl, and the Lynn modified epoxy resin according to 
claim 9 that is phenyl or the aralkyl preferably. 

1 1 . A structural unit (B) is formula (II). 

0 

r'-P-OR 2 (II) 
l 

! OH 

j 

inside of [type, and R 1 — 1-10 carbon atoms — it is the hydrocarbon residue of 1-6 preferably — and R 2 — 1- 
6 carbon atoms — it is an alkyl group of 1-4 preferably. ] 

The Lynn modified epoxy resin according to claim 9 which comes out and is derived alternatively or additionally 
from phosphonic acid half ester expressed. 

12. R 1 — 1-10 carbon atoms — desirable — alkyl of 1-6, aryl, and the Lynn modified epoxy resin according to 
claim 1 1 that is phenyl or the aralkyl preferably. 

13. In a manufacturing method of the Lynn modified epoxy resin of any one statement of claim 1-12, A described 
method being among an inactive diluent or making a poly epoxy compound of (A) and Pirro phosphonic acid of 
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(B), and/or phosphonic acid half ester react having a diluent/no solvent and mutually. 

14. A method according to claim 13 of reacting at -20 **-130 ** temperature. 

15. A method given in claim 13 or the 14th paragraph whose equivalent ratio with a poly epoxy compound, Pirro 
phosphonic acid, and/or phosphonic acid half ester is 1:0.1 to 1:0.8. 

16. How to use the Lynn modified epoxy resin of any one statement of claim 1-12 for manufacturing them for an 
electronic technical field also in a Plastic solid, a paint, or a lamination. 

17. A Plastic solid, a paint, and a lamination which were manufactured using the Lynn modified epoxy resin of any 
one statement of claim 1-12. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The Lynn modified epoxy resin, its manufacturing method, and its use This invention relates to the new Lynn 
content epoxy resin, its process, and its use. 

Since this new Lynn content epoxy resin shows fire resistance and also is especially good storage stability, it is 
dramatically easy to process. 

The epoxy resin is used for manufacture of a lamination at a row in manufacture of the reactive resin molding 
material and paint which have the outstanding thermal property, mechanical properties, and electric nature so 
much nowadays, the bottom of use of the hardening agent of versatility [ ingredient / low-molecular-weight - 
or / oligomer start ], for example, anhydrous carboxylic acid, amine, phenols, or an isocyanate — or it reacts by 
ionic polymerization and the thermosetting substance of an expensive value is brought about. Another strong 
point of an epoxy resin is in the processability. In the starting condition, this thing is low molecular weight, or is 
oligomer, and has low viscosity with working temperature. So, this thing is dramatically suitable for enclosure of 
the complicated electrical material or the electronic industry material in the row also at the impregnating method 
and the injection method. This thing can show working life long enough under existence of a suitable reaction 
accelerator, and can also be filled up with a usual inactive inorganic matter system filler so much. 
In order to guarantee maintaining the function of electric - or electronic equipment during a certain fixed time in 
order to protect people in case of a fire or an accident, fire resistance is often demanded of the epoxy resin 
molding compound (hardened epoxy resin) hardened in electrician business nowadays. This means that the 
hardened epoxy resin molding compound must have self^extinguishing and that it must not spread. The detailed 
demand is indicated by the standard applied to each product. The hardened epoxy resin molding compound which 
is used by an electron or electrician business must pass the demand of a burning test which mainly follows 
UL94V. 

AlHnclusive explanation of the possible method of making an epoxy resin fire resistance, literature (for example, 
Troitzsch, J., and "International Plastics Flammability Handbook".) A second edition, a Carl Hanser publishing 
company, Munich, 1 990;Yehaskel, A., "Fire and Flame Retardant Polymers, Noyes Data Corporation, New Jersey, 
USA, It is indicated to 1979. 

Fire resistance processing of the epoxy resin molding compound is carried out by the aromatic component of 
bromine content of containing halogen nowadays. Generally resin in question contains a filler or glass fiber, and 
also often contains antimonous oxide as a synergistic effect ingredient. Carbonization or combustion makes 
corrosion produce in case of an accident, and the problem by this is a point which a dangerous decomposition 
product may produce ecologically or toxicologically under unfavorable conditions. Great technical expense is 
needed for the safe waste disposal by combustion. 

So, an epoxy resin which attains the fire retardancy demanded by a standard without adding a halogenation 
ingredient is desired dramatically, 
i an organophosphorus compound — use — when things are resinoids, it turns out that it is an effective method 
of making fire resistance attain. To denaturalize an epoxy resin with the additive which makes phosphoric ester a 
fundamental component, for example, triphenylphosphate, has also already been tried (the German patent No. 
1,287,312 specification). However, these compounds move to the surface from the substance especially 
hardened under the elevated temperature, and influence dielectric characteristics, and make electric corrosion 
produce. 

The epoxy resin containing the chemically united phosphorus can be obtained by making a commercial epoxy 
resin react to P-OH radical of various acid of phosphorus. In this case, P-OH radical may add to an oxirane ring, 
and a part may cause an epoxy polymerization simultaneously. When this reaction is still reactivity and is 
hardened, it brings about the epoxy resin which constitutes network structure and which carried out Lynn 
denaturation. 
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The example of the crosslinking reaction of an epoxy resin, and phosphoric acid as an acid cross linking agent 
and acid phosphate ** pyrophoric acid diester is indicated by the U.S. Pat. No. 2,541,027 specification. In this 
case, the resultant which ****s first is manufactured to some extent, and, subsequently crosslinking reaction is 
carried out. This resultant is not storage stability. In fact, the same output is used as what is called an 
accelerator for an epoxy hardening reaction of a catalyst amount (the France patent No. 2,008,402 specification). 

The trial over which an epoxy resin is made to construct a bridge with phosphonic acid is also already indicated 
(the ZA-No. 6805283 specification). 

The resultant which comprises a U.S. Pat. No. 4,613,661 specification from monoester phosphate and the epoxy 
resin which can still be hardened by a usual cross linking agent with an isolation epoxy group is publicly known. 
This output is important for a specific paint and a covering material system. 

So, SUBJECT of this invention shows high storage stability besides fire resistance, and makes various 
phosphorus content possible. It is providing the epoxy resin suitable for being able to manufacture without 
spending expense simply and it being filler high content especially using it by the technical field of the electrician 
business which is usually, and electronic industry by which Lynn denaturation was carried out. 
this invention has the epoxy value of 0-1 mol/100 g — and (A) — even if small per molecule — two epoxy 
groups. It is related with the Lynn modified epoxy resin including the structural unit derived from the polyepoxide 
compound which has an end epoxy group preferably and (B) Pirro phosphonic acid, and/or phosphonic acid half 
ester. 

This invention relates to using for manufacture of a Plastic solid, a paint, and a lamination (complex) the method 
and this which manufacture this kind of Lynn modified epoxy resin, and these substance itself. 
Generally the Lynn modified epoxy resin of this invention has about 0.5 to 1.3% of the weight of phosphorus 
content on the basis of resin according to the epoxy resin. By the mole ratio of a poly epoxy compound, and 
Pirro phosphonic acid / phosphonic acid half ester, this phosphorus content is dependent on a demand, and can 
be adjusted. It can double with the demand that it should average per [ by which Lynn denaturation was carried 
out ] one molecule of epoxy resins, and should have at least one epoxy group preferably with the functional 
value of the epoxy resin used. 

As for the epoxy resin, as for, this invention carried out Lynn denaturation, it is preferred to have about 2 to 5% 
of the weight of phosphorus content especially about one to 8% of the weight on the basis of resin. This thing 
can be hardened preferably. It is [ per molecule ] advantageous at least one epoxy group and to contain 1-3 
epoxy groups especially on the average. Therefore, average functional values are at least 1, especially 1-3 
preferably. Especially epoxy value has about 0.02-1 mol/100 g of advantageous about 0.02-0.6 mol/100 g. the 
Lynn modified epoxy resin of this invention — general — up to about 10,000 — desirable — about 200-5000 — 
it has average molecular weight Mn (measurement: polystyrene with number average molecular weight: gel 
chromatography, standard) of 400-2000 preferably especially. 

Generally average molecular weight Mn (measurement: polystyrene with gel chromatography [ Number average 
molecular weight : the same ]. standard) of a constitutional unit (A) is about 150-4000, especially about 300- 
1 800 preferably to about 9000. That is, it is advantageously derived from the poly epoxy compound which 
averages per molecule and has 2-6 epoxy groups (functional values 2-6). These poly epoxy compounds have 
preferably advantageous poly glycidyl ether on the basis of the hydride output and/or novolac of aromatic amine, 
polyhydric phenol, and these phenols (refer to following). 
A structural unit (B) is formula (I). 

0 o 

.It II 

R 1 - P-0-P- R 1 (i) 

1 I 

OH OH 

1-10 carbon atoms from which R 1 may be interrupted for the hetero atom or the hetero atom group with 
aliphatic series and/or aromatic character among [type — desirable — the hydrocarbon residue of 1-6. The 
straight chain shape of saturation or an unsaturation preferably Or the aliphatic series residue which branched, 
for example, alkyl, the alkenyl, and cycloalkyl — desirable — 1-8 carbon atoms — especially — a thing with 1-6 
carbon atoms. For example, methyl, ethyl, n- and isopropyl, n~, and tertiary butyl, It is various pentyl and 

hexyl, aryl, aralkyl residue, for example, unsubstituted or the phenyl preferably replaced by 1-3 alkyl residue with 
1-3 carbon atoms, or phenyl alkyl with 1-4 carbon atoms in alkyl residue, for example, benzyl. 

] 
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It is advantageous to come out and to be derived from the Pirro phosphonic acid expressed. 
A structural unit (B) is formula (II). 

o 

R 1 -P-0R 2 CD 
I 

OH 

R 1 has the same meaning as the case of formula (I) among [type — and R 2 — 1-6 carbon atoms — desirable — 
1-4 — it is 1 or 2 especially preferably. ] 

It is advantageous to come out and to especially be derived from the phosphonic acid half ester expressed. 
The Lynn modified epoxy resin of this invention has the feature especially in good storage stability besides fire 
resistance. 

Generally the storage stability expressed under a room temperature and a maximum of 50% of relative humidity 
by change of the epoxy value of 96 hours after does not exceed 90% of value, but is preferably changed in about 
95 to 100% of range on the basis of 100% of starting value. 

the Lynn modified epoxy resin of this invention — the poly epoxy compound of (A), and the phosphonic acid half 
ester of (B) — desirable — the inside of an inactive solvent (diluent) — or it can manufacture by making it react 
with a non-solvent (non-diluent) in the reaction operation adjusted suitably. 

W:«^TSffl^ni ff* b < ii/ND^y^o #!) ^* # *fWt 

**** may be the aliphatic series of saturation or an unsaturation, alicyclic, aromatic series, and/or heterocyclic. 
These may have a substituent which does not trigger the side reaction which is blocked under mixed - or a 
reaction condition. For example, alkyl or aryl 

**** may be the aliphatic series of saturation or an unsaturation, alicyclic, aromatic series, and/or heterocyclic. 
These may have a substituent which does not trigger the side reaction which is blocked under mixed - or a 
reaction condition. For example, alkyl or an aryl substituent, ether groups, or these similar bases exist. The 
mixture of various poly epoxy compounds can also be used, although average molecular weight Mn of this poly 
epoxy compound is to about 9000 — general — about 150-4000 — it is 300-1800 preferably. 
Especially the **** poly epoxy compound in advantageous is formula (III). 



CH 2 CH CH 2 - 



n +m 



[each formula and n — 1-5 — it is an integer of 1-3 preferably — m — 1-5 — it being an integer of 1-3 
preferably, and, however, the sum total of n+m — 2-6 — it should be an integer of 2~4 preferably — : whose R 2 
is the residue of the following value (n+m) - polyether, polyether polyol, polyester, or polyester polyol; 
Have the aliphatic series and/or the aromatic feature of saturation or an unsaturation, and - And a hetero atom, 
for example, oxygen and nitrogen — or hetero atom group, for example, -NR^O, - (among a formula) R 1 — the 
same meaning as the above — having — it may be interrupted — it carrying out, and/or these being contained 
and, Such hydrocarbon residue which generally contains at least six carbon atoms [ at least 12-30 ] preferably in 
that case, The thing:™ epoxy compound and polyamine which contain preferably an aryl group, especially the 
phenyl group which is unsubstituted preferably although it may be replaced, Polyol, polycaprolactone polyol, OH 
radical content polyester, polyether, polyglycol, hydroxyl group - carboxyl group - and amino group content 
polyol, polycarboxylic acid, and hydroxyl group - or amino group content polytetrahydrofuran; 
R 2 may mean the plurality of such residue. ] 
It is come out and expressed. 

R 2 Bisphenol A-diglycidyl ether, bisphenol F-diglycidyl ether, or those oligomer, Phenol / formic aldehyde, or 
poly glycidyl ether of cresol / formic aldehyde novolac, It is advantageous especially to mean the mixture of the 
residue in which diglycidyl ester of tetrahydrophtal acid, phthalic acid, isophthalic acid, or terephthalic acid 
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****s, and these residue. 

Some of these residue R 2 are shown by the following formulas. : 



OH 



— P q 



( I I I o ) 



ch 3 _ r ~i 



(1 i lb) 




( II I c) 



■ — 1 n +m- 1 




(Mid) 



I! 
0 



(III.) 



- 0 - CHj - CH - CHj - 0 - ( I I I ( ) 

-CH 2 -R S -CH 2 - (R 5 =(CH 2 ) r , StzltiStn^jri/fr (Hlg) 

R 4 is hydrogen atom and/or Cj - C 10 -alkyl residue among these formulas, and the indices n and rn have an 

above meaning, and the index p is 0 or 1 — the index q — 0-40 — it is an integer of 0-10 preferably, and the 
index r is an integer of 4-8. 

for example, — these poly epoxy compounds — ** value — desirable — alcohol of bivalence. phenols, the 
hydride output of these phenol, and/or novolac (monovalence or polyhydric phenol.) For example, phenol, and/or 
cresol and aldehyde, The poly glycidyl ether obtained by making into a fundamental component output which 
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made especially formaldehyde react under existence of an acid catalyst, and making each polyol and 
epichlorohydrin react so that it may be publicly known is suitable. 

resorcinol to which the following are mentioned as phenol of****, for example, Hydroquinone, 2,2-bis-(4- 
hydroxyphenyl) propane (bisphenol A), The mixture of the isomer of dihydroxydiphenylmethane (bisphenol F), 
4,4'-dihydroxydiphenyl cyclohexane, 4,4'-dihydroxy-3,3'-dirnethyldi phenylpropane, 4,4 -dihydroxydiphenyl, 4,4'- 
dihydroxybenzophenone, Bis(4-hydroxyphenyl)-1 ,1 -ethane, bis(4-hydroxyphenyl)-1 ,1Hsobutane, There are bis(4- 
hydroxytertiary butylphenyl)-2,2-propane, bis-(2-hydroxynaphthyl)-methane, 1 ,5-dihydroxynaphthalene, tris-(4- 
hydroxyphenyl)-methane, and bis-(4-hydroxyphenyl)-1 ,1 -ether. Especially in this invention, bisphenol A and the 
bisphenol F are advantageous. 

The POGIGURISHIJIRU ether of polyhydric aliphatic alcohol is also suitable as a poly epoxy compound. As an 
example of this kind of polyhydric alcohol, 1 ,4-butanediol, 1 ,6-hexanediol, polyalkylene glycol, glycerin, 
trimethylolpropane, bis-(4-hydroxycyclohexyl)-2,2-propane, and pentaerythritol are mentioned. 
As a poly epoxy compound, epichlorohydrin or similar epoxy compound and aliphatic series - Alicyclic - or 
aromatic polycarboxylic acids, for example, oxalic acid, adipic acid, glutaric acid. The glycidyl ester obtained by a 
reaction with phthalic acid, isophthalic acid, terephthalic acid, tetrahydrophtal acid, hexahydrophthalic acid, 2,6- 
naphthalene dicarboxylic acid, and dimerization fatty acid (poly) is also suitable. There are terephthalic acid 
diglycidyl ester and diglycidyl hexahydrophthalate in this example. 

The poly epoxy compound which an epoxy group is distributed at random on a chain, and can be manufactured 
by emulsification copolymerization under use of the epoxy group containing compound of an olefin nature 
unsaturation, for example, an acrylic, and glycidyl ester of methacrylic acid can also be used advantageous in 
some cases. 

To other usable poly epoxy compounds, for example, a heterocycle system, for example, a hydantoin epoxy resin, 
Triglycidyl isocyanurate and/or oligomer of that, Triglycidyl p-aminophenol, triglycidyl p-aminodiphenyl ether, 
tetraglycidyl ether diaminodiphenylmethane, tetraglycidyl ether diaminodiphenyl ether, tetrakis (4-glycide 
oxyphenyl) 

- There is a thing on the basis of ethane, urazole epoxide, uracil epoxide, and an oxazolidinone modified epoxy 
resin. There is aromatic amine, for example, the polyepoxide which makes aniline a basic component, for example, 
N,N-diglycidyl aniline, diaminodiphenylmethane and N,N'-dimethylamino diphenylmethane, or a - sulfone. Another 
suitable poly epoxy compound Henry Lee and "Handbook of Epoxy Resins (epoxy resin handbook)" of Kris 
Neville, McGraw-Hill Book Co., the monograph of 1967;Henry Lee "Epoxy Resins (epoxy resin)", America 
Chemical Society, 1970, Wagner/sarx, "Lackkunsthare", a Carl Hanser publishing company (1971), It is indicated 
by 174th or subsequent ones page; "Angew., Makromol.Chemie", the 44th volume (1975), the 151st - the 163 
pages : German patent application public presentation No. 2,757,733 specification, and the European Patent 
laying-open-ol^-application No. 0,384,939 specification. Suppose that the literature of this was quoted here. 
Especially the poly epoxy compound used advantageously, The screw glycidyl ether (resultant of the bisphenol of 
these, and EPIKURORO (halo) hydrin) which makes a fundamental component bisphenol A, the bisphenol F, and 
the bisphenol S, or those oligomer, Poly glycidyl ether and phthalic acid of phenol / formic aldehyde, and/or 
cresol / formic aldehyde novolac, Isophthalic acid, terephthalic acid, tetraphthalic acid and/or hexahydrophthalic 
; acid, and poly glycidyl ether of trimellitic acid, Aromatic amine and N-glycidyl compound with a heterocyclic 
nitrogen base, For example, N,N-diglycidyl aniline, N,N,0 -triglycidyl p-aminophenol, Triglycidyl isocyanurate and 
N,N,N\N'-tetraglycidyl ether bis-(p-aminophenyl)-methane, It is di- and the poly glycidyl compound of a 
hydantoin epoxy resin, an uracil epoxy resin and fatty alcohol of** value, for example, 1 ,4-butanediol, 
trimethylolpropane, and polyalkylene glycol. The epoxy resin by which oxazolidinone denaturation was carried out 
is also suitable. This kind of compound is already publicly known (refer to "Angew.Makromol.Chem.", the 44th 
volume (1975), the 151 -163rd page, and a U.S. Pat. No. 3,334,1 10 specification). Here, the resultant (under 
existence of a suitable co-catalyst) of bisphenol A-diglycidyl ether and diphenylmethane diisocyanate is 
illustrated, this poly epoxy resin — the time of manufacture of the Lynn modified epoxy resin — each — or it 
may exist by the mixed state. It is advantageous to use epoxidation novolac as a poly epoxy resin. 
The Pirro phosphonic acid used for a reaction with a poly epoxy compound is preferably expressed with formula 
(I). :METAMPIRO phosphonic acid, the pro PAMPIRO phosphonic acid, BUTAMPIRO phosphonic acid, and 
FENIRUPIRO phosphonic acid in which the following are mentioned as an example of representation. 
:methanephosphonic acid MMONO methyl ester and ethanephosphonic acid monoethyl ester for which the 
following are suitable as phosphonic acid half ester expressed with desirable formula (II), propane phosphonic 
acid monoethyl ester, and benzenephosphonic acid monomethyl ester. 

The process of the Pirro phosphonic anhydride of formula (I) is performed by drying of phosphonic acid, for 
example in accordance with a publicly known method, For example, it is explained to Houben-Weyl, Methoden der 
organischen Chemie, the 4th edition, Xll/one the volume (1963), and the 606th. Partial hydrolysis (refer to 
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"J.Organometallic Chem.", the 12th volume (1960), and the 459th page) especially by caustic alkali of sodium of 
the phosphonic acid diester in which phosphonic acid half ester ****s 

Or it can manufacture by esterifying isolation phosphonic acid selectively in the ****ing alcohol. 
The phosphorus content of the Lynn modified epoxy resin of this invention can be adjusted by changing 
equivalent ratio with a poly epoxy compound, Pirro phosphonic acid, or phosphonic acid half ester, general — the 
equivalent ratio with a poly epoxy compound, Pirro phosphonic acid, and/or phosphonic acid half ester — 1:0.1- 
1:1 — desirable — 1:0.1 to 0.8 — it is 1:0.1 to 1:0.4 especially preferably. 

In using a solvent (diluent) by the method of this invention, these are non-polarity and have polarity preferably. 
For these examples, N-methyl-pyrrolidone; dimethylformamide; ether, For example, ethylene glycol mono- or - 
diether of monohydric alcohol with the alkyl residue which branched depending on the case with diethylether, 
tetrahydro FURANN, dioxane, and 1-6 carbon atoms, Propylene glycol mono- or - diether, butylene glycol mono- 
, or - diether; Ketone, For example, acetone, methyl ethyl ketone, methyl isopropyl ketone, Methyl isobutyl 
ketone, cyciohexanones, and these prototypes; Ester, For example, ethyl acetate, butyl acetate, ethylglycol 
acetate, methoxypropyl acetate; halogenated hydrocarbon : (annular) Aliphatic series and/or aromatic 
hydrocarbon, For example, there are hexane, heptane, cyclohexane, toluene, various xylene, and an aromatic 
solvent (a high boiling point mineral oil fraction, for example, SOIvesso) of an about 150-180 ** boiling range. 
Even if these solvents are independent, they can also use a mutual mixture. 

Generally -20-130 ** of reactions with a poly epoxy compound, Pirro phosphonic acid, and/or phosphonic acid 
half ester are preferably performed at 20-90 **. 

The epoxy resin, as for, this invention carried out Lynn denaturation has good fire resistance and high storage 
stability. That is, this thing can change that phosphorus content and can be manufactured simply and cheaply. 
This resin is advantageously used in many use fields as reactive resin which manufactures a Plastic solid, 
prepreg, a paint, or a lamination (composite material), and is used for the purpose of an insulation especially in 
electrician business. This thing is suitable for manufacture of the lamination for the complex in which the fibrous 
component was inserted in the insulation of a coil in manufacture of an insulating member at covering of an 
electric member, covering, and the exterior, especially a printed circuit board. 
An example explains this invention still in detail below. 

The Lynn modified epoxy resin is manufactured by making the epoxidation novolac (epoxy value: 0.56-mol/100 g, 
and average functional value:3.6) dissolved in example methyl ethyl ketone react to Pirro phosphonic acid, and 
making it react to two kinds of different phosphonic acid half ester. These solutions are stirred under 90-minute 
flowing back at the oil bath temperature of 100 ** in this case. 

The presentation of a solution: The novolac of a 440 weight section, methyl ethyl ketone of 170 weight sections, 
and pro PAMPIRO phosphonic acid of 60 weight sections; 

b) The novolac of 440 weight sections, methyl ethyl ketone of 170 weight sections, and propane phosphonic acid 
monomethyl ester of 70 weight sections; 

b) The novolac of 400 weight sections, methyl ethyl ketone of 156 weight sections, and methanephosphonic acid 
monoethyl ester of 56 weight sections; 

The resultant a. 3.4% of 100 g; phosphorus-content a b) — and character [ of c ]: — a epoxy value (0-hour and 
96 hours after): — 0.35/0.34 mol/3.3% of 100 g; phosphorus content a epoxy value (0-hour and 96 hours after): - 
- 0.36/0.34-mol/. Epoxy value (0 hour and 96 hours after): 0.38/0.37 mol/3.4% of 100 g; phosphorus content 



[Translation done.] 



